We revisit the twin deficit relationship for a sample of 193 countries over the period 1980-2016, using a panel fixed effect (within-group) estimator, bias-corrected least-squares dummy variable, system GMM, and common correlated effects pooled estimation procedures. The analysis accounts also for the existence of fiscal rules in place, their features, and their interaction with the budget balance. In the absence of fiscal rules, the twin deficit hypothesis is confirmed. The size of the estimated coefficient on the budget balance is between 0.68 and 0.79. However, the existence of fiscal rules strongly reduces the effect of budget balances on current account balances (the coefficient is reduced to 0.1).
Introduction
Global imbalances along with fiscal consolidation in the aftermath of the Global with budget balances reduces the impact of the latter on the current account balance. In particular, debt rules reduce this impact in industrialised countries whereas budget balance rules do so in non-industrialised countries.
In this paper, we want to reconsider the role of fiscal rules in the twin deficits hypothesis.
Indeed, the use of fiscal rules has become widespread, but their features and strict enforcement have been diverse across countries (Schaechter et al., 2012) . Our work is close to that of Badinger et al. (2017) . Our contribution is to revisit the role of fiscal rules by considering other types of fiscal rules, in particular expenditure rules and revenue rules, as well as procedural rules such as monitoring of compliance with the rule, enforcement of compliance with the rule and the existence of a fiscal council. We also use a large dataset covering 193 countries and a long period of time with recent years .
Our mains findings are as follows: i) The size of the estimated coefficient of the budget balance, in the current account balance estimation, is between 0.68 and 0.79, which is in line with the other recent results, as discussed below in the review of the literature, and confirms the twin deficits hypothesis. ii) The oil balance is the second (along with the budget balance) most robust determinant of the current account (CA) balance, being strongly significant across all specifications. iii) The net foreign assets-to-GDP ratio increases the current account balance only if country fixed effects are omitted. iv) The old age dependency ratio improves the current account balance, thus suggesting that older societies tend to save more. v) The interaction between the existence of fiscal rules and the budget balance is positive and then an improvement in the budget balance leads to an improvement of the current account balance. vi) Expenditure rules have a positive impact on the CA balance, while revenue rules do not have any influence.
vii) The existence of an enforcement mechanism of a fiscal rule exerts a positive effect on the current account. All in all, in this case, the main conclusion is that the twin deficit hypothesis no longer holds when there are debt rules, rules with monitoring of compliance, budget balance rules or debt rules in emerging market economies and lowest income countries, and these rules over the post-crisis period.
The remainder of the paper is organized as follows. Section 2 outlines the theoretical framework. Section 3 reviews the relevant related empirical literature. Section 4 details the econometric methodology adopted and presents the underlying data together with some stylized facts. Section 5 discusses our main empirical results. Section 6 concludes.
Theoretical framework
We can recall the standard macro identity:
where C is private consumption expenditure, I is private investment, G is government expenditure, X is exports of goods and services, M is imports of goods and services.
Private saving S stems from disposable income net of consumption expenditure and taxes:
where T is tax revenue. From (1) and (2) we obtain the current account (CA) balance, the difference between national investment and national saving, which in turn is the sum of private and public saving:
( ) CA S I BUD = -+ (4) and the current account (CA=X-M) balance is related to the budget balance (BUD=T-G) through the difference between private saving and investment. From the above relationships, it is clear that private domestic saving and foreign capital inflow (current account deficit), are in fact the financing sources of both private investment and government budget deficits.
When the government incurs a budget deficit (T-G<0) this may be financed in various ways. For instance, it may be financed by the private sector (S>I), with the government issuing public debt. Therefore, a government deficit needs not imply a current account deficit. On the other hand, in the presence of a budget surplus and a current account deficit, there would be increases in private investment and/or decreasing private saving (implying S<I).
Under the Ricardian equivalence hypothesis, a decrease in taxes leaves the current account balance unaffected if consumers save more to help pay expected higher future taxes.
There could be an effect of the fiscal shock on the current account balance though depending on the degree to which the private sector is liquidity constrained. Note that during recessions, a budget deficit does not necessarily lead to a current account deficit if the increase in net private saving -due to a fall in private investment -is larger than the decrease in net public saving.
When both the public and the private sectors are in a deficit position, then this will be reflected in a current account deficit (X-M<0). Such an overall shortfall in domestic saving may then be financed by foreign capital inflows, in the form of investments in either domestic public debt or the domestic private sector. This would imply a surplus position in the capital account (KA>0) and the accumulation of foreign reserves, R.
Therefore, if the difference between private saving and investment remains stable, a budget deficit impinges negatively on the current account balance. Overall, this could imply that shocks to the fiscal position may push the current account balance in the same direction, the main point of the twin-deficits argument. However, investment and saving decisions are bound to change given the fiscal deficit, while the effect of fiscal policy on the current account should also depend on the size and the trade exposure of the country. Still evident from equation (4) , is that with a given level of saving an increase in the budget deficit will either crowd out private investment or attract additional inflows of capital. In this respect, Corsetti and Müller (2006) Indeed, under a pegged currency a fiscal stimulus could drive up incomes, absorption but also prices and wages (worsening competitiveness) ultimately leading to a worsening of the current account, although arguably in a longer run. Such "internal revaluation" (or devaluation in case of austerity) is considered to be the main adjustment mechanism in the euro area by Bluedorn and Leigh (2011, p. 597). In theory, in the case of perfect capital mobility, with capital flowing among countries to equalise the yield to investors, the current account deficit could increase by exactly the same amount as the budget deficit. 3 On the other hand, while a fiscal expansion can drive the current account into deficit, the resulting eventual higher interest rates can push the financial account into surplus. Therefore, the final effect on foreign reserves accumulation is less clear, and depends on the relative sensitivity of international capital flows and on the responsiveness of imports to income. In addition, the appreciation of the currency may improve the current account balance in the short term (through lower import prices) and worsen it with a delay (J-Curve effect). As a result, the contemporaneous impact of a budget deficit may not be a current account deficit. 4 Other mechanisms relating current account balance to budget balance can be highlighted in overlapping generations' models. Boileau and Normandin (2012) point out two such channels: demographic and forecasting. The former is implied by consumers shifting a part of additional tax burden onto next generations, therefore increasing contemporary consumption and lowering savings, which implies a higher current account deficit. The latter means that if today's higher deficit allows agents to expect higher future potential output (because of, e.g., higher productivity or entrepreneurial behaviour), their current consumption raises, leading again to a worsening of the current account balance.
On the other hand, an effect, qualified by Abbas et al. (2011) as "intertemporal", is induced when a debt-financed fiscal stimulus incentivises private sector to provide more labour and contain consumption in order to offset future tax increases necessary to satisfy 2 Dornbusch (1976) showed that the interest rate is a key factor between the adjustments of the domestic economy and of the current account. 3 With perfect capital mobility, fiscal policy cannot restore the internal balance (Mundell, 1963) . 4 In Müller (2008) , a dynamic stochastic general equilibrium model is built in order to explain why a positive government spending shock increases net exports in the case of the United States. His theoretical result stems from a balanced government budget (higher public spending is financed by taxes), a fall in private spending, and a nominal currency depreciation.
government's intertemporal budget constraint. If the economy is characterized by such a Ricardian behaviour, twin deficits will not be observed (Obstfeld and Rogoff 1994 ).
An interesting argument in a simple political economy model explaining why under some circumstances (large fiscal cuts) the signalling (Ricardian) effect might prevail over the Keynesian (twin deficit) result was presented by Drazen (1990) in a discussion of Giavazzi and Pagano (1990 Finally, the existence of fiscal rules may affect the relationship between the budget balance and the current account balance. Twin deficits are unlikely to be observed under a balanced budget rule. However, as discussed in Badinger et al. (2017) , there are various (direct and indirect) effects, and the overall effect might be ambiguous. First, if economic agents consider that the existence of fiscal rules reduces uncertainty, favours sound public finances and improves fiscal sustainability, then the need for precautionary saving is reduced. In such a case, we would expect a negative effect of stringent fiscal rules on the current account balance.
Second, stricter fiscal rules might bring about lower interest rates. The effect on the current account is uncertain, because there would be a decrease in capital inflows and a depreciation of the currency, but there would also be an increase in domestic spending. Finally, stricter fiscal rules induce stronger Ricardian equivalence and this reduces the effect of the budget balance on the current account balance. Agents expect that the government will correct the budget deficit in the future, if the fiscal rules make it compulsory to do so. Consequently, they save more in order to pay future higher taxes. The decrease in public saving is thus associated with an increase in private saving.
Related Empirical Studies
In this section we briefly review recent related empirical studies on the twin deficits hypothesis. Another related literature deals with the fundamental determinants of the current account. As long as the budget balance belongs to these factors, the results of empirical studies are useful to check the twin deficits hypothesis: a positive statistically significant estimated coefficient on the budget balance variable in an equation where the current account balance is the dependent variable can be interpreted as evidence supporting the hypothesis. 5 In previous studies where there was evidence for the twin deficits hypothesis, the The twin deficits hypothesis used to be rejected in the case of the United States (Müller, 2008; Grier and Ye, 2009 ). This is because the country is a large and relatively closed economy, and fiscal shocks are not persistent (Corsetti and Müller, 2006) . A strong Ricardian effect (increase in private saving) and a crowding-out effect (decrease in private investment) are also found (Kim and Roubini, 2008) . These works were based on a Vector Autoregression (VAR)
analysis. 6 However, recent empirical works have tried to address issues related to the existence of structural breaks or regime shifts. Accounting for threshold effects in a cointegration analysis with structural break, Holmes (2011) finds evidence of twin deficits in the case of large public deficits in the U.S. The long run coefficient is 0.42. Nickel and Vansteenkiste (2008) use a panel regression of the current account on several determinants, and a threshold of the government debt-to-GDP ratio. They find that the twin deficit hypothesis holds for 22
industrialised countries up to a government debt-to-GDP ratio of 90% (80% for 11-euro area countries). Above this threshold, Ricardian equivalence is likely to prevail.
For European countries, and especially countries with large internal and external imbalances (among which Greece, Ireland, Italy, Portugal, and Spain), evidence of twin deficits is mixed: on the one hand, the hypothesis is rejected in Algieri (2013) who uses Granger 5 For a review of earlier studies on twin deficits, see Algieri (2013) , Afonso et al. (2013) . For the determinants of the current account, see Barnes et al. (2010) . Table A1 in the Appendix summarizes main findings of the recent literature. 6 In some studies, a public spending shock rather than a government budget deficit shock is considered. On this account, the twin deficits hypothesis is rejected for the U.S. (Müller, 2008) 
Econometric Methodology and Data Issues

Panel Analysis
We first re-estimate the typical specification used in empirical studies on the twin deficits Indeed, a high share of young and old (inactive) people in total population is likely to increase current consumption relative to income. However, an ageing population would save more today in order to smooth consumption over time. The effect of old age dependency is not settled because saving behaviour depends on the pension system. · The population growth rate has a negative effect on the current account balance as long as it leads to higher consumption (given the increasing share of young people). · GDP growth is expected to have a negative impact on the current account balance. This effect depends on the import intensity of aggregate demand components. It also depends on whether economic agents perceive the increase in income as being temporary or permanent. · GDP per capita has a positive impact on the current account balance. In the early stage of economic development, a country needs to borrow abroad because the national saving rate is too low to finance investment. In contrast, rich countries can afford to lend to the rest of the world. This effect can be captured by relative income, which is a country's GDP per capita relative to the U.S. level.
· Net foreign assets have a positive effect on the current account balance if the country has a net creditor position (it receives net investment income). · Oil balance is generally preferred to oil prices as a control variable because the latter affect countries differently depending on whether they are producer/exporting or importing countries. A positive oil balance helps improve the current account balance.
Equation (6) is first estimated using a panel fixed effect (within-group) estimator -this will serve as our baseline. In some occasions, for sensitivity, country and/or time effects may be dropped. In addition, in some specifications, the interaction term may be absent. Standard errors are clustered at the country level and robust to autocorrelation and heteroskedasticity.
As robustness checks we also employ alternative estimators. More specifically, Equation (6) is also estimated using the bias-corrected least-squares dummy variable (LSDV-C) estimator by Bruno (2005) . 8 Moreover, the model described above is reduced-form and does not allow making causal statements or even quantifying the clean effect of budget balances on the current account, meaning that the use of instruments is required. While adding covariates present in our vector it X partly corrects for these biases, endogeneity can still arise from other omitted variables (unobserved heterogeneity and selection effects), measurement errors in variables and reverse causality (simultaneity). Since causality can run in both directions, some of the right-hand-side regressors may be correlated with the error term.
In addition, the first-differenced Generalized Method of Moments (GMM) estimator can behave poorly if time series are persistent. Hence, we use the more efficient system GMM estimator that exploits stationarity restrictions. This method jointly estimates Equation (6) in first differences, using as instruments lagged levels of the dependent and independent variables, and in levels, using as instruments the first differences of the regressors (Arellano and Bover, 1995; Blundell and Bond, 1998). 9 GMM estimators are unbiased, and compared with ordinary least squares or fixed effects (within-group) estimators, exhibit the smallest bias and variance (Arellano and Bond, 1991) . As far as information on the choice of lagged levels (differences) used as instruments in the difference (level) equation, as work by Bowsher (2002) and, more recently, Roodman (2009) have indicated, when it comes to moment conditions (as thus to instruments) more is not always better. The GMM estimators are likely to suffer from "overfitting bias" once the number of instruments approaches (or exceeds) the number of groups/countries (as a simple rule of thumb). In the present case, the validity of instruments was examined using Sargan's test of overidentifying restrictions. Intuitively, the system GMM estimator does not rely exclusively on the first-differenced equations, but exploits also information contained in the original equations in levels.
We also rely on the Pesaran (2006) Finally, we inspect the potential role played by outliers in our sample using the Method of
Moments that fits the efficient high breakdown estimator proposed by Yohai (1987) . In the first stage it takes the S estimator, a high breakdown value method introduced in Rousseeuw and 
Data and Stylized Facts
Our sample, for which the macro data come from the IMF World Economic Outlook database, covers 193 countries observed over the period 1980-2016, which yields up to a maximum of 7141 observations. However, the data availability restrains that number to 3858 points for the current account balance (as a share of GDP) and 2894 for the budget balance (with the common sample of 2878 observations). Given the selection of the variables following the procedure proposed by Raftery (1995) the sample size for the baseline model is further reduced to 2329, which is still more than satisfactory for the purposes of our analysis. The detailed descriptive statistics as well as the correlation table are presented in the Appendix (Tables A2 and A3 ). With the full cross-sectional dimension taken into account, the correlation between the budget balance and the current account balance is very high and relatively insensitive to the selection of the time frame: it assumes values between 0.55 and 0.63.
For individual countries, however, such correlation is not necessarily very robust. This may be illustrated by the inspection of Figure 1 , depicting current account balance and budget balance for six selected countries: Canada, France and Japan among developed countries,
Bangladesh as an example of a developing one, Poland -a transition economy -and Portugal, a country that suffered from the euro area crisis.
One may notice, that for Canada the relation seems to be quite stable, especially over the period 1990-2010 (with the corresponding correlation coefficient reaching 0.86, whereas for the whole period it is somewhat lower and stands at 0.58). Interestingly, it turns out to be even negative for the pre-NAFTA (pre-1994) period and attains 0.65 since then.
For France in spite of a parallel pattern, the correlation is much weaker than for the whole panel (although still positive) and reaches 0.24. If the French experience is divided into precrisis and post-crisis period, both correlation coefficients are very close to zero (and insignificant). On the other hand, during pre-euro years (until 1998) the correlation was negative (-0.29) and after the creation of the common currency it turns positive and reaches 0.68.
[ Figure 1 ]
Moreover, the post-crisis period is associated with the return to the twin-deficit pattern in
Poland and Portugal, although arguably for different reasons. In Portugal, it seemingly reflected an exogenous external and internal adjustment and the return to close-to-balance values for both current account and budget deficits, whereas in Poland the adjustment is probably driven by a longer run improvement in competitiveness (successful catching-up in productivity).
Interestingly, in the pre-crisis period the correlation between the current account and the budget balance for Poland was strongly negative (-0.65), which could be explained by the inflow of Foreign Direct Investment (FDI) (contributing to private investment and allowing for an easy financing of the current account deficits).
Japan exhibits an overall weak relationship between current account balance and budget balance, and some comovement could be observed only until mid-1990s and (to a smaller extent) also in the post-crisis environment. This can be contrasted with the experience of Bangladesh, which has a virtually nil correlation between the current account balance and the budget balance since the crisis, and the highest one (of order of 0.6) for the subperiod between financing until 2000 and enjoys opportunities of international risk sharing (and consumption smoothing) since then, which is exemplified by the increases in FDI inflows in the early 2000s.
Therefore, these differences across individual countries call for an extensive empirical investigation. For instance, the French experience might suggest that implementation of some kind of fiscal rule (related to Stability and Growth Pact) might influence the twin deficit relationship. Thus, a comprehensive set of results will be presented and commented in the following section.
In particular, in order to study the impact of different fiscal rules as well as their specificities and interactions with budget balance on the current account balance we utilize three datasets Additionally, we created a dummy variable FR_1, denoting existence of any of these fiscal rules in a given country in a given year. Moreover, the dataset contains information on such features of the rules as existing escape clauses, enforcement procedures or independent monitoring councils or their transparency. In the analysis, we include 65 countries, which had at least one of the rules in place during the period of analysis. Overall, during the 31 years of the timespan at least one rule in place was observed in 1076 cases (on 2015 possible), the most frequent being the budget balance rule (974 cases), followed by debt rule (772 occurrences), expenditure rule (399), the least frequent being the revenue rule (186). Only a handful of countries (Germany, Indonesia, Japan, Malaysia, and Singapore) had at least one rule in place for the entire time span. In all of these cases, it was the balanced budget rule, additionally completed by an expenditure rule (for Germany) and debt rule (in Malaysia). If a given rule was in place, the debt rule was present in a given country for almost 16.5 years, balanced budget rule for 15.7 years, revenue rule for 13.3 years (but it was present only in 13 countries) and expenditure rule for 9.7 years.
The dataset additionally contains information about monitoring, enforcement and escape clause for each type of rules. We utilize this data on somewhat more aggregate level, i.e., if any of the fiscal rules applied in a country had a monitoring of compliance in place, the variable FR_monitor assumes value 1 and zero otherwise. The same is the case for formal enforcement procedure and escape clauses whereas independent monitoring body and transparency are taken "as they are" from the database.
At least one of these institutions is in place at least for one year in 48 out of 65 countries.
The most frequent and relatively persistent is enforcement mechanism, which is in place in 28 countries on average for slightly more than 10 years. Marginally least popular is monitoring (25 countries, on average in place for 9.6 years), Transparency requirements are present in 21 countries, notably on average for the longest period, i.e. for almost 11 years. Independent monitoring body is in place in 22 countries, but as a relatively recent mechanism, its average duration only slightly exceeds 5 years. Finally, some form of escape clause is present in 12 countries, on average for 7.5 years.
Another dataset we utilize was made available by Gupta 
Empirical Results
Baseline
We start with estimating a series of baseline models, where we use the full sample with different combinations of the variables suggested by the literature and we test the robustness of the results to the inclusion of country and time fixe effects ( Table 1) . The key variable, the budget balance, turns out to be a very important determinant of the current account balance and this is robust result to different specifications. More precisely, we find that the size of the estimated coefficient on budget balance is between 0.68 and 0.79, which is in line with the other recent results, as discussed above, and confirms the twin deficits hypothesis.
[ Table 1 ]
The other significant determinants include in particular age dependency ratios. Young age dependency exerts the expected and robust effect on the current account: a higher share of 10 Descriptive statistics on fiscal rules and their characteristics are presented in tables A2c and A2d in the Appendix.
youth in population leads to worsening of the current account. The influence of the old age dependency ratio, theoretically being uncertain (potentially increasing either consumption or savings), is empirically found to improve current account balance -thus suggesting that older societies tend to save more. The effect is stronger in terms of absolute value than the one of the young age dependency, but somewhat less robust: in the series of estimates without fixed effects it is significant only if the young age dependency ratio is not included.
The ratio of net foreign assets (NFA) to GDP is positive (as expected) and significant only if country fixed effects are omitted. This might be implied by the fact that NFA tends to change slowly over time and thus country fixed effects could capture its influence.
Population growth, somewhat unexpectedly, exerts a robustly positive, although not very strongly significant, effect on the current account balance (CAB). A one percent increase in population would lead to ca. 0.6 percent improvement of the CAB. This can be contrasted with the lack of influence of economic growth on the CAB in the baseline estimations.
FDI inflow impacts the CAB negatively (as expected) only if country fixed effects are included. This might be implied by the fact that, in the whole sample, countries enjoying a better CAB possibly attract more FDI on average, whereas the true effect is visible after we control for country specificities.
Oil balance is the second (along with the budget balance) most robust determinant of the CAB: it is strongly significant across all specifications, but quantitatively much stronger once fixed effects are included. Finally, terms of trade seem to affect the CAB positively despite weak statistical significance.
Fiscal rules
These baseline results constitute a benchmark for our subsequent, core empirical results. Table 2 presents the results of estimates including the same set of current account determinants as in Table 1 , completed by dummies related to the existence of fiscal rules in place and the interaction of each kind of rules with the budget balance. This set of results can be summarized as follows. First, the size and, in some cases the significance, of the incidence of budget balance on the CA falls, which may be, at least to some extent, implied by a smaller sample size due to availability of data on fiscal rules. It is also in line with some theoretical considerations: the existence of fiscal rules may well increase the likelihood of Ricardian equivalence and thus reduce the influence of the budget balance on the current account balance. In this configuration, the impact of one percentage point improvement of budget balance is on average reduced to only 0.1 pp. improvement in the CA.
[ Table 2 ]
The impact of age dependency ratios is also strongly reduced, in terms of both size and significance. However, the impact (if any) of young age dependency remains negative and old age dependency -positive. Interestingly, in this setup the impact of NFA to GDP ratio is positive and significant, of the order 0.03 pp. improvement of the CA balance for each percentage point of higher NFA to GDP ratio. This could be interpreted in terms of net primary income generated by NFA (rate of return on NFA being on average of 3%), which confirms the underlying intuitions.
In this set of results also population growth and economic growth turn out to exert the expected (negative) effect on the CA, the former with elasticity close to 0.9 and the latter of 0.15 (a 1% increase in population worsens the current account to GDP ratio by ca. 0.9%, whereas a 1% increase in nominal GDP worsens it by 0.15%). Both quantitative and qualitative impact of FDI inflow and oil balance remains unchanged with respect to baseline results including fixed effects (negative in the former case and positive in the latter), terms of trade being systematically insignificant.
As for the direct effects of fiscal rules on the CA and their indirect effects (via their interaction with the budget balance variable), we find that the impact of the existence of fiscal rules in general turns out to be negative (columns 1 and 2 of table 2), but the interaction between the existence of fiscal rules and budget balance is positive. This would suggest that if a fiscal rule is in place, an improvement of budget balance leads to an improvement of the CA. This more than offsets the lack of significance of budget balance incidence on the CA in model (2).
As for expenditure rules (models 3 and 4), its very existence matters and has a positive impact on the CA balance (interaction term is not significant and the coefficient of the budget balance itself does not change dramatically when ER is included in the estimations). On the other hand, revenue rules do not have any influence, neither alone nor as an interaction term.
The impact of the balanced budget rule (BBR) (models 7 and 8) is identical to the existence of a fiscal rule in general: the rule alone has a negative impact but including interaction term leads to insignificant coefficients of the budget balance, which is more than offset by the interaction between the BBR and the budget balance. The existence of a debt rule, on the contrary, has a negative impact on the CA and including the interaction term (itself insignificant) makes the BB coefficient insignificant, too. Hence, having fiscal rules in place matters for the relationship between the budget balance and the current account balance, particularly regarding balance budget rules (via an interaction effect). In contrast to Badinger et al. (2017), we thus find that the budget balance rules and debt rules have negative direct effects on the current account balance. In addition, we find that expenditure rules have positive effects whereas revenue rules have not any effects. Table 3 presents the results of estimations aiming at a more detailed inspection of specific characteristics of fiscal rules: their monitoring and the independence of this monitoring process, enforcement, and the existence of escape clauses and transparency. This set of results, in terms of macroeconomic determinants (control variables) does not materially differ from the ones presented in Table 2 above, which is implied by a very comparable sample size and country coverage. The only important quantitative change is that the coefficient on budget balance gets higher, of the order of 0.16 -0.2, depending on the specification.
[ Table 3 ]
Monitoring compliance of the fiscal rules in place does not seem to matter directly, but its interaction with the budget balance exerts a negative impact on the current account. This might be interpreted in the following way: monitoring compliance makes fiscal shocks less persistent and ultimately the link between fiscal position and current account becomes a "twin divergence" rather than twin deficit (models 1 and 2 in Table 3 ). An almost exactly opposite interpretation may be given to the existence of enforcement mechanism of a fiscal rule: such enforcement exerts a positive effect on the current account, without any interaction with the budget balance (models 3 and 4). Unsurprisingly, escape clause exercises the effect directly opposite to monitoring -it is not significant itself, but strengthens twin deficit via interaction term, which is arguably implied by potentially increasing effect of an escape clause on the persistence of the fiscal shocks (models 5 and 6). Independent monitoring does not seem to have a direct influence (model 7), but once the interaction term is included, it improves the current account balance both by its existence (more strongly and less significantly) and by the interaction term (less strongly but more significantly), which strengthens the twin deficit pattern. Finally, transparency of a fiscal rule is associated with a worse current account balance, but the interaction term weakens the relationship between the budget balance and the CA balance. Table 4 presents the results of the impact of a relatively novel dataset by Gupta and Ylaoutinen (2014) on the relationship between the budget balance and CA. Given a much smaller sample size restrained to G-20 economies, the results that we obtained for this exercise differ from those included in Tables 2 and 3 . First, the twin deficit pattern is much stronger (and depending on the exact specification): the direct impact of the budget balance on the CA balance is between 0.36 and as high as 1.13.
Among dependency ratios the one related to the aging of the society is very high and significant (and robust, with coefficients of ca. 0.5) whereas the one related to youth is still negative and significant only at around 10%. The order of value of the NFA impact remains the same, but the significance falls to around 10% as well, whereas population and GDP growth rates are not significant at all.
Interestingly, the FDI and the oil balance keep their size (respectively, around -0.55 and 0.4) and very high statistical significance. Among G-20 countries, the terms of trade reveal to be highly significant -an improvement of the terms of trade leads to the improvement of the CA balance with the estimated coefficient of 0.6.
Regarding the fiscal institutional framework, in particular features such as fiscal reporting, macro fiscal forecasting, independent fiscal agency, fiscal objectives, medium term budget framework, budget execution, understanding the scale and scope of the fiscal challenge, developing a credible fiscal strategy and implementing the fiscal strategy through the budget process, our results indicate that they strongly matter for the development of the CA performance and can be summarized as follows. In general, all of the considered aspects of the fiscal institutional setup tend to worsen the CA balance directly and weaken the relationship between BB and CA (via interaction term), eventually stemming from some lower precautionary savings. The only exception is "budget execution", which strongly improves CA balance and has no impact via the interaction with the budget balances.
[ Table 4 ] Table 5 breaks the sample down into three groups of countries: advanced economies (AE), emerging market economies (EME) and low-income countries (LIC). It turns out that in general the twin deficit behaviour characterizes only AEs (and in specifications without the balance budget rule nor the debt rule) or LICs (only in the specification with expenditure rules).
Robustness
In advanced economies, the young age dependency ratio turns positive, which could be explained by the fact that rich societies tend to save for future education of young generations (are the only ones which can afford it). In addition, the old age dependency is only significant in AEs. The other results on control variables are roughly comparable with the ones presented in Tables 2 and 3. [ Table 5 ]
Results are also obtained differently for fiscal rules, per country group. In advanced economies, the mere existence of balanced budget rules and debt rules improves the CA balance. Among the interaction terms, the revenue rule exerts some "twin divergence" effect (albeit not significantly), whereas the balance budget rule and the debt rule strengthen the twin deficit behaviour.
Among EMEs, the revenue rule is associated with a more positive CA balance and weakens the incidence of the budget balance on the current account (via the interaction effect), the balance budget rule worsens the current account and weakens the link between the budget balance and the CA whereas the debt rule does not have any direct impact on current account but also leads to "twin divergence" (again, likely because of decreased persistence of fiscal shocks). Among the LICs, such impact is generally weaker, only balanced budget rules and debt rules have some negative impact on the CA balance whereas a positive interaction is only visible in the latter case.
Overall, these results confirm that the twin deficit hypothesis does not hold when there are budget balance rules or debt rules in emerging market economies and lowest income countries. Table 6 reports the results of several robustness checks of the baseline model augmented by the existence of any fiscal rule and its interaction term with budget balance (equivalent to model 2 of Table 2 ) applying different estimators and tools aiming at reducing the impact of outliers. The non-significance of the budget balance coefficient in this specification of the fixed effects panel model is confirmed by LSDV and CCEP estimators as well as for the exclusion of outliers with the absolute value of the current account exceeding 15% of GDP. On the other hand, the system GMM estimator finds the incidence of the budget balance on the CA to be a weak (0.075) but significant at 5%. The outlier-robust estimation (Rousseeuw and Yohai, 1984; Yohai, 1987) finds this key coefficient to be even higher (of the order of 0.2 and significant at 1%). Significance of fiscal rule is detected only by this last method (at a higher significance but also with the opposite sign) and a positive interaction term of the budget balance with any fiscal rule is detected by system GMM, outlier-robust procedure and with the trimmed sample.
In addition, we have also tried to control for monetary policy developments by adding real interest rates as a possible control variable. However, in the standard specification this variable's coefficient estimate always came out statistically insignificant (similarly to other studies cited in section 3) and, hence, it was not considered elsewhere (results not shown but available upon request).
Finally, Table 7 applies the same approaches to test the impact of fiscal rules and their interactions with the budget balance on the current account balance (this estimation should be compared to the "even" models of Table 2 Table   2 , model 8) and positive and significant effects of ER and its interaction term (which is not in line with our baseline estimates).
[ Table 6 ]
[ Table 7 ]
Finally, we also tested if the results are robust to splitting the sample size after the introduction of the euro (which is equivalent to dividing the time span into two equal subsamples) and testing the twin deficit hypothesis in the pre-and post-crisis environment separately. These results are reported in the Appendix - Tables A4 and A5 . The twin deficit hypothesis is confirmed only in the post-1999 or post-crisis periods, in specifications without the budget balance rule or the debt rule.
Conclusion
In this paper we have revisited the twin deficit relationship for a sample of 193 countries over the period 1980-2016, using a panel fixed effect (within-group) estimator, bias-corrected least-squares dummy variable, system GMM, and common correlated effects pooled estimation procedures. Our analysis accounts also for the existence of fiscal rules in place and the interaction of each rule with the budget balance.
Our main findings can be summarized as follows: First, in the baseline estimation without any fiscal rules, the twin deficit hypothesis is confirmed with an estimated coefficient of the budget balance, in the current account balance equation, between 0.68 and 0.79, which is in line with other recent studies. Second, the inclusion of fiscal rules among the regressors reduces the direct effect of the budget balance on the current account balance (the estimated coefficient is reduced to about 0.1). Third, the interaction between the existence of fiscal rules and the budget balance is positive so that an improvement in the budget balance leads to an improvement of the current account balance. Fourth, expenditure rules have a positive impact on the CA balance, while revenue rules do not have any influence. Fifth, the existence of an enforcement mechanism of a fiscal rule exerts a positive effect on the current account. Finally, we do find evidence of the twin deficit hypothesis when considering budget balance and debt rules, especially in emerging market economies and lowest income countries, and after the global financial crisis. In contrast, and not surprisingly, rules with escape clauses, which attenuate fiscal discipline, reinforce the twin deficits hypothesis.
Overall, our results support the view that fiscal consolidation could be harmful without much benefit in terms of reducing external imbalances in countries that have implemented stringent fiscal rules. One possible explanation can be that the existence of fiscal rules reduces much the impact of the budget balance on the current account balance. This could in turn be explained by the fact that fiscal rules may reinforce Ricardian equivalence behavior.
In terms of future work it would be interesting to investigate the elements of the government budget constraint that drive the twin deficits. More specifically, are these mainly taxes and their components or expenditures and their components? A more disaggregated analysis would add value to this literature and would be the natural next step to follow. Note: robust standard errors clustered at the country level in parenthesis. *, **, *** denote statistical significance at the 10, 5 and 1 percent levels, respectively. Note: Note: robust standard errors clustered at the country level in parenthesis. *, **, *** denote statistical significance at the 10, 5 and 1 percent levels, respectively. "FR_1" if a country has at least one fiscal rule; "ER" = expenditure rule in place; "RR" revenue rule in place; "DR" = debt rule in place; "BBR" = budget balance rule in place Note: Note: robust standard errors clustered at the country level in parenthesis. *, **, *** denote statistical significance at the 10, 5 and 1 percent levels, respectively. "monitor" = at least one of the rules in place monitor compliance exist; "enforce" = at least one of the rules in place formal enforcement procedure exist; "escape" at least of the rules in place escape clause exist. "Independent_monitor" = an independent body monitors implementation of the rules. "transparency" = Fiscal Responsibility Laws are in place ensuring transparancy and accountability Note: Note: robust standard errors clustered at the country level in parenthesis. *, **, *** denote statistical significance at the 10, 5 and 1 percent levels, respectively. "fr"=fiscal reporting; "mf"=macro fiscal forecasting; "IFA"=independent fiscal agency; "fo" fiscal objectives; "MBF" medium term budget framework; "be" budget execution; "understanding"=understanding the scale and scope of the fiscal challenge; "developing" = developing a credible fiscal strategy; "implementing" = implementing the fiscal strategy through the budget process. Note: "FR_1" if a country has at least one fiscal rule; "ER" = expenditure rule in place; "RR" revenue rule in place; "DR" = debt rule in place; "BBR" = budget balance rule in place. Notes: "fo" fiscal objectives; "fr"=fiscal reporting; "mf"=macro fiscal forecasting; "IFA"=independent fiscal agency; "MBF" medium term budget framework; "be" budget execution; Note: robust standard errors in parenthesis. *, **, *** denote statistical significance at the 10, 5 and 1 percent levels, respectively. 
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